Macrophage migration inhibitory factor in drug-induced liver injury: a role in susceptibility and stress responsiveness.
Idiosyncratic drug-induced hepatitis may depend upon many factors including a balance between pro- and anti-inflammatory mediator production levels. Using a guinea pig model of liver injury induced by bioactivation of the anesthetic drug, halothane, we found that toxicity was commensurate with an increase in serum macrophage migration inhibitory factor (MIF), a pro-inflammatory signal and counter-regulator of glucocorticoids, but only in susceptible animals. The pathogenic role of MIF was further investigated using a murine model in which liver injury was induced by the reactive metabolite of another drug, acetaminophen (APAP). MIF leakage from the liver into the sera preceded peak increases in toxicity following APAP administration. MIF null (-/-) mice were significantly less susceptible to this toxicity at 8 h. At 48 h following a 300 mg/kg dose, complete lethality was observed in wild-type mice, while 46% survival was noted in MIF-/- mice. The decreased hepatic injury in MIF-/- mice correlated with a reduction in mRNA levels of interferon-gamma and a significant increase in heat shock protein expression, but was unrelated to the APAP-protein adduct formation in the liver. These findings support MIF as a critical pro-toxicant signal in drug-induced liver injury with potentially important and novel effects on heat shock protein responsiveness.